Gender differences in performance on five tests of the Collegiate Assessment of Academic Proficiency (CAAP) were investigated. Random samples of male and female examinees were drawn from the first pilot administration of CAAP to form the basis for this study. Total test summary statistics and differential item performance methodology were used to detect gender-based performance differences. Differences were found on the Mathematics Test (favoring males), and on the multiple-choice Writing Skills Test (favoring females) as well as the essay-based Writing Test (favoring females). Although no overall performance differences were found between males and females on the Reading and Critical Thinking tests, there were notable differences associated with specific types of content within those tests. These results were viewed as consistent with similar research on different testing programs.
Concern about equity with respect to men and women has generated considerable interest in educational achievement. Differences in the educational backgrounds and achievement of the two groups are likely to contribute to disparities in the allocation of cognitively demanding roles in our society. Consequently, group differences in relevant test scores are cause for concern. The focus of this study is on the measurement of gender differences in achievement test performance at the college level.
Differences in performance patterns on standardized test batteries have frequently been found for males and females. Stanley and his colleagues (Brody, 1987; Dauber, 1987; Lupkowski, 1987; Stanley, 1987 ) investigated gender differences on some 82 nationally standardized tests. To measure the size of differences in mean scores, they used Cohen's (1977) concept of effect size (mean score differences in standard units). Fairly large effect sizes (.50 to .90) were found for aptitude tests and for advanced achievement tests such as the advanced tests of the Graduate Record Examinations. Effect sizes were smaller for other standardized achievement tests, including college admissions tests. Recent ACT assessment data (ACT, 1988) yielded an effect size of .23 in English Usage favoring females and effect sizes of .22 (Social Studies Reading), .33 (Mathematics), and .38 (Natural Sciences Reading) favoring males.
Gender differences found on the ACT are generally consistent with those found for the SAT. A possible inconsistency is that females do better than males on the ACT English Usage Test, but that males do better than females on the SAT-Verbal (Clark & Grandy, 1984) . However, the SAT-Verbal includes some scientific and technical reading items on which females do substantially less well than males (Wendler & Carlton, 1987) . This effect is consistent with performance differences favoring males on the ACT Natural Sciences Reading Test, ACT has recently developed the Collegiate Assessment of Academic Proficiency (CAAP) as a new achievement test battery for use in higher education. In Fall 1988, CAAP was pilot-tested on a national sample of college students. This research was done as part of the initial analysis of that CAAP data and had as its focus the investigation of gender differences in test performance.
Methodology
The Instrument The Reading Test measures student achievement in reading comprehension using questions based on reading selections in prose fiction, the humanities, the social sciences, and the natural sciences. Each form of the 36-item test contains four reading passages that are representative of the kinds of texts commonly encountered in college and university curricula.
i Each passage is accompanied by a set of multiple-choice questions that require students to derive meaning, manipulate information, cite comparisons, make generalizations, and draw conclusions. The test focuses on a complex set of skills that students must use in comprehending written materials from a range of subject areas and purposes. As initially administered, each examinee received two scores per prompt. A "purpose" score reflected how well the examinees responded to the task required by the situations described in the prompts; and a "language usage" score reflected the raters' impressions of the relative presence of usage or mechanical errors and the degree to which such errors impeded the flow of thought in the essays. Each paper was scored separately on a 4-point scale for purpose and language usage by each of two raters working independently. The evaluations of both raters were averaged to obtain the purpose and language usage scores for each prompt. Additionally, the scores for the two prompts were averaged to yield a composite purpose score and a composite language usage score on a scale of 1.0 to 4.0.
Data Source
CAAP was pilot-tested on a national sample of students from about 100 postsecondary institutions. The sample included a variety of institutions, two-and four-year, public and private. The sample was not, however, designed to be nationally representative. The involved institutions were simply a sample of those interested in the CAAP program and able to begin a new testing program in Fall 1988. The students tested at these institutions were primarily incoming college freshmen, and consequently the test was fairly difficult for many of them.
Random samples of 1,000 males and 1,000 females for each objective test were drawn for analysis. Because the total number of examinees given the Writing (Essay) Test was not large, all of these students were included in the essay analyses.
Analyses
Mean performance for males and females was compared on all CAAP tests and for each available essay score. To investigate possible passage effects, mean performances were also compared for each passage-related set of items in the Reading and Critical Thinking tests. T-tests were run and effect sizes were calculated to assist in evaluating group differences in performance.
Finally, the Mantel-Haenszel (M-H) procedure (Holland & Thayer, 1986 ) was used at the individual item level of the objective tests to measure genderbased differential item performance. The intent of these analyses was to identify categories of items that seemed to be operating differently for the two groups. Although no overall performance differences were found between males and females on the Reading and Critical Thinking tests, there were notable differences associated with individual passages. Females performed relatively well on the items associated with Reading Passage 2 (art topic); and males performed relatively well on the items associated with Reading Passage 1 (scientific context) and Critical Thinking Passage 2 (scientific context).
Results
In terms of the magnitude of performance differences on the tests, effect sizes were generally small. The Mathematics (favoring males) and the Writing Skills (favoring females) effect sizes were .20 and -.28, respectively. The effect sizes for the Writing (Essay) composite scores were larger: -.41 for the purpose score and -.32 for the language usage score, both scores favoring females.
Mantel-Haenszel procedures were used, but not in the typical sense of identifying individual items for differential performance. This use of differential item performance methodology was exploratory in nature, intended to look for categories of items that favored either males or females. A summary of these exploratory analyses is presented in Table 2 . In these analyses, a very relaxed criterion (± 0.2 on the M-H delta) was used to identify items that seemed to perform differently for the two groups. The number of items in each category that seemed to favor males or females are shown.
Insert Table 2 About Here
Generally the results in Table 2 portray seemingly random distributions of items favoring males or females in the various subcategories. However, the disproportionate numbers of items favoring males in Passage 1 of the Reading Test and Passage 2 of the Critical Thinking Test are consistent with the subscore results presented in Table 1 , showing a relative advantage for males on science-oriented items. Also, the pattern of items favoring females in Passage 2 of the Reading Test, an arts-oriented passage, is consistent with Table 1 . Results for several other item categories were less strong, but still suggestive:
• Writing Skills "grammar" items -4 items favoring females to 1 item favoring males;
• Writing Skills "sentence structure" items -8 to 3 favoring females;
• Writing Skills "organization" items -6 to 1 favoring males;
• Mathematics "applications" items -6 to 3 favoring males.
Discussion
The outcomes of this study with the CAAP tests are generally consistent with results found for other tests and examinee populations. The effect size of .20 found for the CAAP Mathematics Test was smaller than that found in other research with different programs, but still consistent with them in showing higher scores for males. Although the patterns of differential performance for several of the mathematics categories in Table 2 seem consistent with previous research (Doolittle & Cleary, 1987; Doolittle, in press; Marshall, 1984) , additional research would be necessary to substantiate these relationships. It appears that the performance differences between males and females found with CAAP are similar to those found with other achievement tests and populations. Clearly, when mean differences are usually less than half a standard deviation apart, there is considerable overlap in score distributions. However, these seem to be stable, group-level differences that are observed in many testing situations.
Differential background, interests, and even demographic factors related to male and female examinee groups, may be relevant for an accurate interpretation of group differences in test performance. But to the extent that the differences are real --on content that is a significant part of the domain of interest -they must be viewed as reflections of the differential achievement of students.
This research has focused on identifying item types and categories that perform differently for males and females. The challenge of future research will be in attempting to offer explanations for differential performance. For example, is there a theoretical framework that can be used in explaining gender differences in item performance? Research of this type will be important before appropriate interventions can be identified and implemented. 
